between smoking and colorectal cancer occurrence has been extensively studied in both cohort and case-control studies. the evidence remains inconsistent. and no definite conclusions can yet be drawn (Kune et al. 1992 : Heineman et al. 1995 : Giovannucci and Martinez. 1996 .
One possibility is that tobacco smoke may exert an influence during an early stage of the process. leadinr to colorectal adenomas and colorectal cancer: however. as the induction period is very long. the influence may be observable only in studies with long enough reference periods (Giovannucci et al. 1994a and b: Giovannucci and Martinez. 1996) . In accordance with this hypothesis. most studies of smoking, and colorectal adenoma have consis- tently demonstrated an elevated risk of the disease among smokers (D'Avanzo et al. 1995) . Only a few of the studies with long follow-up times have. however. reported an association between smokingy and colorectal cancer risk (Engeland et al. 1996 : Giovannucci and Martinez. 1996 : Nyren et al. 1996 .
A definitive conclusion thus requires more results from epidemiological cohort studies over long follow-up periods and under different circumstances. Accordingly. we studied the relationship between smoking habits and occurrence of colorectal cancer in Finnish men and women over a period of 22-28 years. Giovannucci and Martinez. 1996) and cohort studies over shorter follow-up periods (Heineman et al. 1995: Giovannucci and Martinez. 1996) .
POPULATION AND METHODS
In contrast. an excess risk of colorectal cancer among smokers has been found in some (Doll et al. 1994 : Giovannucci et al. 1994a and b: Heineman et al. 1995) but not all cohort studies with a long follow-up period (Engeland et al. 1996 : Nyren et al. 1996 . It has been suggested that the lack of association in certain studies may be a consequence of the long induction period needed before expression of the effect of smoking on colorectal cancer (Boutron et al. 1995 : Slatterv et al. 1997 ). In accord with that suggestion. we found an increased risk of cancer over follow-up periods of 11-'0 years. The participants in the present study had smoked. on average. for 20 years at the time of the baseline examination. and this effect was observable after exposures of 30-40 years. We found no association during the first 10 years of follow-up. perhaps because the induction period was longer than the period of observation.
Changes in smoking habits during a long period of follow-up may explain the lack of association between smoking and colorectal cancer in the latest years of follow-up (of over 20 years).
Although reproducibility of smoking status over follow-up periods of 4-7 years was relatively good in the present study. there have been considerable chanaes in smokingy in Finland during follow-up period (Pybrlfi et al. 1985) . We found the highest risk among, current smokers at both baseline surveys. Alternatively. the stronger association among, persistent smokers may indicate that the amount smoked was important. as suggested by Slattery et al (1997) . Another possible explanation of the lack of association for verv longo follow-up periods is selection bias. Smoking is associated with several fatal diseases. such as lung cancer and coronarv heart disease. so that only some smokers reach an age at which colorectal cancer may occur. The fact that the associations between smoking and occurrence of colon polyps are more uniform than those between smoking and colorectal cancer (Giovannucci and Lartinez. 1996) may. in part. also reflect this.
Diet. alcohol consumption and physical activity mav affect the relationship between smoking and colorectal cancer but data on these factors were not available in the present study. However. in a subgroup of the population studied. non-smokers and smokers exhibited dietary differences (Knekt et al. 1993) . As in other populations (Subar and Harlan. 1993) . we found that non-smokers consumed more fruit and cereals. while smokers ate more dairy products and meat and had higher intake of dietary fat and energy. Vegetables. fruits and fibre have been associated with decreased risk of colorectal cancer in several studies whereas meat and.
potentially. also fat and excess energy intake have been suggested as harmful factors in the development of colorectal cancer (Howe et al. 1992 : Giovannucci and Willett. 1994 : Potter. 1996 . Thus. the small increase in risk observed in our study could be due to confounding effects of dietarv patterns.
Although there was only a weak association between cigarette smoking and colorectal cancer in the present study. we found a non-significant 80%7 elevated risk of rectal cancer among smokers of pipe or cigars only. in comparison with individuals who had never smoked. This finding is in agreement with the majority of studies evaluating risks of colon. rectal or colorectal cancer for cigar and pipe smokers: almost all of these studies reported an elevated risk (Heineman et al. 1995) . This suggests that agents contributing to the risk may be more concentrated in cigars or pipes than in cigarettes. However. this association may also be due to confounding factors. Life-style or dietary habits of cigar or pipe smokers could be different from those of cigarette smokers. Cigar smoking may be associated with high social class and colorectal cancer risk is higher in higher social classes (Pukkala. 1995) .
In conclusion. we found a weak but non-significant association bet,ween smoking and the risk of colorectal cancer. Significant associations were demonstrated only after a relatively long followup period and only among persistent smokers. Although the associations observed are consistent with the hypothesized importance of smoking in the early stages of colorectal cancer. it cannot be excluded that the association is due to uncontrolled confounding factors. To clarify the role of smoking in the development of colorectal cancer. further studies are required with long follow-up and consideration of other factors that may confound or modify the relationship.
